The South African labor market has been characterized by high and persistent levels of unemployment, and a poor capacity to create jobs. This paper examines existing evidence on what rigidities have generated this outcome. Pricing power in output markets, as well as labor supply and demand side rigidities are all found to have contributed, resulting in excessive increases in real wage costs which under conditions of relatively low economic growth, has produced a stagnant labor market. Policy requirements are the pursuit of stonger economic growth and reductions in real labor costs.
Introduction
South African labor market conditions are unusual by international standards. High and persistent unemployment rates do not prevent real labor costs from rising. Job losses are rapid and sustained even in the presence of very mild exogenous shocks. It follows that the labor market faces significant rigidities that prevent clearing from taking place. The purpose of the present discussion is to collate evidence on what the source of these rigidities might be.
The suggestion that South African labor markets suffer from significant rigidities, is rendered immediately plausible by a consideration of the evidence to emerge from the most recent financial crisis. The evidence shows that South African output was negatively impacted by the international financial crisis of 2007, with a decline in real output from the middle of 2008 through the middle of 2009. The decline in real aggregate output in South Africa was of the order of 1.5%, while aggregate employment fell by 6.7%. Thus the negative shock to output was relatively mild, certainly in terms of the international experience surrounding the subprime crisis. By contrast, the reaction in the labor market was stronger by several (close to four) orders of magnitude. Employment losses in response to the crisis were immediate, strong, and have proved to be sustained. The rapid recovery of output in the economy has not been associated with an employment recovery. See Figure Figure 1 .
Further indication of the presence of significant rigidities in the labor market comes from a consideration of South African unemployment rates, and real unit labor cost. What is striking about the evidence is that during the 1995 -2005 period in which the unemployment rate was not only high, but rising dramatically (on the narrow definition of unemployment it doubled from 15% to 30%, while on the broad definition of unemployment it increased from 30% to more than 40%), the real cost of labor not only showed no sign of falling, but in fact rose dramatically instead. See Figure 2 .
The inference of this descriptive evidence is that the labor market faces severe rigidities that prevent it from adjusting to any exogenous shock to the economy, that prevent the price of labor from adjusting to market clearing levels, and that therefore result in significant levels of unemployment. What is more, the persistence of the unemployment over now more than two decades, suggests that the rigidities, are not only significant, but that little has occurred either structurally in the economy, or by virtue of policy intervention, to address the source of the problem. In this paper we consider the evidence that has emerged on the South African labor market, and which has a bearing on the functionality or otherwise of the South African labor market.
Two broad sets of conclusions emerge from a consideration of the evidence. The first is that the South African labor market is subject to strong rigidities, which have their source both in the labor and in the output markets of South Africa. The rigidities interact so as to inhibit the market from clearing -above all by placing constraints on the real cost of labor to adjust so as to generate an increase in labor demand.
The second emerges from the provision in this paper of a theoretical framework, that allows prior work on the labor market to be placed in a unifying framework. Virtually all studies to date have focussed on a narrow aspect of the labor market, or have generated results that are of significance to an understanding of the functioning of the South African labor market but as a by-product of analytical concerns focussed on other questions. As such, it is not obvious how the various pieces of evidence relate to one another. For this reason, in the present paper we begin with the presentation of a theoretical model, that allows the disparate pieces of evidence to be brought into relation to one another, and to be judged for consistency. The model demonstrates that in a labor market model related to underlying output growth, the range of elasticities that South African studies have been concerned with (wage, supply, output), are not independent of one another. This allows us to interpret the accumulated evidence systematically.
Organization of the paper is as follows. In section 2 we present some background structural features of the South African economy, relevant to the labor market. Section 3 presents the theoretical framework through which we interpret the empirical evidence on South Africa. In sections 4 and 5 we review and interpret the evidence on output and on labor markets respectively. Section 6 concludes.
Some Relevant Structural Features of the South African Economy
To provide a context for our discussion of the South African labor market, we provide some relevant background evidence on the structure of the South African economy. The structure of the South African economy is unusual for its level of development. While its real per capita GDP categorizes it as an upper middle income economy, the structure of its output and employment patterns is more akin to either industrialized or post-industrial economies. Table 1 provides a summary report of the distribution of gross value added at basic prices (GVA) and employment across the major two digit sectors of the economy. The primary commodity producing sectors, Agriculture, forestry and fishing (AFF) and Mining & quarrying (Min.), have declined monotonically from contributing 22.05% to 7.42% of GVA over the 1960-2009 period. Manufacturing (Manuf.) peaked in its contribution to GVA in the early 1980s at 17.38% and has since declined moderately to 14.73% in the 2005-09 period, while the contribution of Electricity, gas & water (EGW) and Construction (Constr.) has remained roughly constant between 4-6% of GVA. Community, social & personal services (CSPS) and Other community, social & personal services (OCSPC) have similarly maintained a constant share of GVA between 21 and 24% over the same period, while General government (GG) has contributed between 11% and 15% of GVA.
Substantial growth in the proportional contribution to South African output has thus occurred in the private sector service sectors of the economy. The structure of the economy has thus arguably come to resemble the distribution of economic activity of industrialized nations more than that of emerging markets or developing countries. South Africa's output and employment share for industry and agriculture is lower than its most immediate middle income reference groups, while it is higher in the service sectors. By contrast, its output and employment shares are more aligned to those of high income (industrialized) countries. The same inference is also becomes apparent from a comparison of South Africa with the BRIC countries -see Table 2 .
This evidence suggests that any analysis concerned with employment creation in South Africa must confront the dilemma that either attention must focus on sectors of the economy that are not traditionally associated with employment intensity, or that close attention will have to be paid to the structural impediments that constrain traditionally labor intensive sectors from realizing higher demand for labor.
Primary commodities as well as manufacturing have been losing significance as sources of employment. Instead, it is sectors such as finance and business services, that are potentially human capital intensive, that have been the major sources of employment growth. Given the constraints in the South African educational system in being able to generate high skills levels, it is not immediately evident how the employment growth in the services sectors will alleviate South Africa's employment creation problem.
Given the supply-side constraints in the educational system, a focus on the source of structural rigidities in the labor market becomes of increased significance. On the other hand, policy interventions designed to remediate the structural constraints in traditionally labor intensive sectors of the economy at present are not receiving close attention by South African policy makers.
A Simple Model of Growth and the Labor Market
To help focus the interpretation of the available evidence on the South African labor market, we begin with a simple model of growth and employment. Let output be given by a standard production function that is homogenous of degree 1:
where Y denotes output, A is a technology scaling parameter, K denotes the capital, and N the labor input into production. Then the equilibrium labour demand (N D ) condition requires that the marginal product of labor be equal to the real wage:
where W denotes the real wage. Now let the labor supply (N S ) condition be given by:
where Ψ denotes structural determinants of labor supply. From equations (2) and (3) equilibrium employment then follows as:
This allows us to derive the elasticity of employment with respect to capital (η NK ) as:
3 Note, the derivations of equations (5) through (7) are provided in Appendix 1.
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where ε S NW denotes the labor supply elasticity with respect to the real wage, ζ NK denotes the elasticity of the marginal product of labor with respect to capital, and ζ NN denotes the elasticity of the marginal product of labor with respect to labor.
Similarly, the employment elasticity with respect to output (η NY ) is given by:
where ε KY denotes the elasticity of output with respect to capital. Finally, the wage elasticity of output growth (η W Y ) is given by:
The point of these observations is simple: the elasticity relations associated with the labor market are interdependent, so that findings on one elasticity, carry implications for the remaining elasticities that relate to the labor market. Specifically, we note that:
The implications are that with a rising ε S NW , η NY increases, while η W Y declines. Under the specific case of Cobb-Douglas technology, such that Y = AK α N 1−α , 0 < α < 1, and
we can simplify these relations to:
where ε D NW denotes the wage elasticity of labor demand. In what follows, we employ these interdependencies between the labor market elasticities, in order to structure the interpretation of the existing labor market findings in South Africa.
Output Market Rigidities
Empirical evidence suggests that the South African economy is characterized by a wide range of rigidities which all contribute to a poorly functioning labor market. Of course, rigidities in the labor market have to be a central concern, and in section 5 of the paper we examine these in detail. But in addition, there is also accumulated empirical evidence that suggests that rigidities in the output market have contributed toward the labor market rigidities, as well as to a reduction in the output growth of the economy.
A sequence of studies have reported the existence of significant pricing power in the South African manufacturing sector.
Empirical results indicate the presence of a mark-up of price over the marginal cost of production in the South African manufacturing sector that is two to three times higher than that of the US manufacturing sector, with counter-cyclical variation. 4 Moreover, the evidence suggests that this finding of significant pricing power holds over time, regardless of whether the derivation is conducted on firm-level or industry-level data, irrespective of firm size, and across a range of alternative measures or proxies of pricing power. 5 Implications of these findings for the labor market are two-fold. First, higher mark ups are associated with lower productivity growth rates. Specifically, a ten percent increase in mark-ups would lower productivity growth in South Africa by 1.6% to 2.5% per year, while an increase in the industry Lerner index is associated with a productivity growth cost of 1% per annum. 6 These results are robust to extensive controls for the impact of any trade liberalization on the manufacturing sector. 7 It follows that to the extent that employment growth responds positively to output growth, and given the inhibiting impact of pricing power on productivity growth in South African industry, the foregone growth of output markets has also negatively affected employment growth in South Africa.
The second implication emerges from the demonstration that mark-ups of price over marginal cost of production can be linked to labor market rigidities by means of the following expression:
where μ = P/MC defines the mark-up of prices over marginal cost, α = W L/P Q, denotes the factor share earned by labour, P and Q denotes the price and quantity of value-added respectively, W and L the wage and labour time respectively, K denotes the capital stock, σ denotes the elasticity of substitution between capital and labour, μ the steady-state mark-up and L the labour associated with rigidities in the labour market. Lower case notation denotes log transforms. This allows the estimation of:
where
Simple manipulation of the estimated coefficients β 1 and β 2 then allows us to obtain an estimate of the
Results for South African manufacturing for the 1970-2004 period imply that labor market rigidity shows a strong increase from the 1980s through the 1990s and 2000s, while (consistently) the associated elasticity of substitution between capital and labor has been rising also -see Figure 3 . Thus output market rigidities in South Africa, have been associated with increased labor market rigidities also. As already discussed in the introduction of the paper, the dramatic quantity adjustments in the South 4 See the evidence reported in Fedderke et al (2007) . Including intermediate input costs in the computation of marginal cost does serve to lower the estimated mark-up, but the South African mark-up continues to be significantly greater than that of US industry, once industry concentration is controlled for in regression. 5 See the evidence in Aghion et al (2008) . 6 See the reported results in Aghion et al (2008) . The evidence also supports the same kind of inverted-U relationship between competition and growth as for the UK and other countries, suggesting the presence of an escape competition effect. 7 See the evidence reported in Aghion et al (2011) . 8 See the derivation in Fedderke and Hill (2011 African labor market even to relatively mild recessionary pressure, suggests that the salience of rigidities in the market must be substantial. The failure of real unit labor costs to respond appropriately to labor market disequilibrium further reinforces the point. What the evidence summarized here suggests, is that at least part of the responsibility for such rigidities lies with output markets, rather than labor markets directly. Given these findings, unfortunately there is little evidence of trends that might suggest that the contribution of output pricing power to labor market rigidities might be diminishing. The trade liberalization of the 1990s does not appear to have significantly affected the level of industry mark-ups. 10 Further, the evidence indicates that reductions in industry concentration serve to lower industry mark-ups, and by inference would contribute to accelerated productivity growth and lower labor market rigidity. 11 In this respect, one potentially positive development was the appearance of potentially substantial decreases in industry concentration over the 1996 -2001 period. On the Rosenbluth concentration index concentration across all manufacturing sectors fell by an average of -0.0232 (-0.0227 if sectors are weighted by output). 12 Unfortunately, consideration of the evidence from the 2005 large sample survey of manufacturing industry, suggests that the apparent downward trend in industry concentration from the 1996 manufacturing census to the 2001 large sample survey, was not sustained -see the evidence of Table 3 , which suggests rising industry concentration across the majority of the manufacturing sector. (2011) for the derivation. Readers should be alert to the significant data problems that are associated with any comparison between 1996 and subsequent data pointssee the more extensive discussion in Section 5.1, which reports data challenges confronting work on the labor market in South Africa. 13 A more likely explanation is in fact that the lower concentration measures of 2001 compared to 1996 are simply an artefact Table 3 : Relative contribution of ten largest firms (CR10). Source: Own Calculations.
Given the continued unfavorable developments in industry concentration, it is also worth noting that estimation results for the manufacturing sector suggests direct negative employment consequences that result from industry concentration. 14 Finally, we also note that in terms of the OECD aggregate product-market regulation indicator, South African industry faces more extensive and severe regulatory burdens than all countries monitored by the OECD, with the exception of Poland. 15 Such heavy regulation favors incumbent firms that have achieved productive scale efficiencies, and renders entry particularly by small and medium sized firms less likely. That South Africa has seen relatively little competitive response in the face of trade liberalization, that concentration levels in industry continue to increase, that pricing power continues undiminished, and that productivity growth continues to be sluggish, is therefore not surprising.
Labor Market Rigidities
Given the response of employment to the most recent economic downturn, noted in the introduction, the implication is that the demand side of the market has to be the major focus of analysis. The evidence is of labor shedding far out of proportion to the magnitude of the economic downturn. Since the job losses cannot be attributed to supply side search costs (labor market incumbents were losing their jobs), to constraints on labor market outsiders (it is insiders who were losing their employment), or to frictions governing movement between labor market segments (the issue is not of difficulties of moving into the formal sector), attention has to be focussed particularly on the demand side of the market.
A further simple statistic highlights just how crucial the demand side is to an understanding of the South African labor market. From 1970 -2005 the population grew at 2.7% per annum. Over the same period, employment grew at 1.3 % per annum. 16 It follows immediately that whatever results emerge for the supply side of the market, the demand side of the market has simply not kept pace even with underlying demographic growth rates. A rising unemployment rate follows of necessity. Analytically, an understanding of the labor market demand side is therefore critical.
We have assembled evidence that relates to both the supply and demand side. In considering the evidence, the discussion which follows employs the theoretical framework of section 3 in order to structure the discussion, and in order to provide a systematic interpretation across the range of prior studies we consider. 17 
Data Issues
Evidence on South African labor market conditions is inevitably shaped by the data sources available to researchers.
The period after the 1994 political transition has seen a rapid growth in extensive data sources on the supply side of the labor market. The publication of first the October Household Surveys, then the Labor Force Surveys, and finally the National Income Dynamics Survey has significantly added to the resources available to researchers interested in supply side comparative statics and dynamics of the market.
The situation on the labor demand side is more mixed. South Africa conducted manufacturing censuses on either a biannual or triannual frequency over the full 1917 -1996 period. It then chose to discontinue the of the change in methodology in data collection, as discussed in Section 5.1.
14 Fedderke and Szalontai (2009) find that industry concentration has an economically and statistically significant negative impact on employment in manufacturing.
15 See Conway et al (2005) . 16 See for instance the discussion in Banerjee et al (2008) . 17 We note that there are a wide array of studies on the South African labor market, much of which is not published under conditions of peer review. For the most part, the present review restricts itself to studies that have passed peer review. We make a few exceptions in the case of studies that have been of significance either to the policy in South Africa, that have made a sustained impact of the analytics of papers that have been published, or that are relevant as a data source for the present paper. Finally, this paper does not claim to be a fully detailed review of every nuance and detail of the South African evidence. Instead, it is aiming at providing a coherent synoptic overview, which perforce therefore is selective in the evidence it can consider. census in favor of a Large Sample Survey of the manufacturing sector, of which three have been conducted, in 2001, 2005 and 2008 . Data series are not consistent across the change in data collection methodologies. Consistently, data is available only in aggregated form, and Statistics South Africa has not developed protocols for secure access to the firm level data that underlies the published data. For sectors other than manufacturing, the norm has consistently been that data has only been published at SIC 2-dgit and hence highly aggregated levels.
Inevitably, data availability has played a significant role in two features of research conducted on the South African labor market.
First, given the much greater availability of supply side data, and the much greater level of disaggregation of the supply side data, research on the supply side of the market has far outnumbered demand side work.
Second, the work on the demand-side and the supply-side of the market has suffered from a fundamental mismatch. Since the demand-side work has perforce of circumstances employed relatively aggregated (at least SIC three digit) data, while that on the supply side has had access to disaggregated (household or individual) data, it is difficult to reconcile the findings from the two bodies of work.
The result is that work on the South African labor market continues to face a series of controversies and unresolved questions. Given the absence of any likelihood of an expansion of demand-side data, and the access to firm level data, these debates are unlikely to reach a satisfactory scientific resolution.
This structural data determinant of the debate in South Africa is puzzling. Given the very high levels of unemployment in South Africa, the repeated claims in the policy debate that employment creation was, is and remains of the highest priority, are unsurprising. But it is difficult to accept such a commitment to job creation at face value, under the preponderance of attention paid to the supply side of the market, and the failure to develop a serious engagement of the demand side of the market.
Labor Supply Questions
Under the labor supply side, we consider the implications to emerge from three broad sets of studies. As already indicated, labor supply side on South Africa are relatively numerous, and cover evidence on labor market segmentation, on participation costs in the labor market, and on possible skills mismatches to have emerged in the market.
Market Segmentation
A wide body of literature has come to emphasize labor market segmentation in South Africa.
The first form of segmentation in the literature is the standard one between the formal and the informal labor market. 18 The findings suggest the existence of a rationed formal labor market with a sticky nonclearing wage rate. The result is a substantial formal-informal sector wage differential of an order somewhere between 1.75 -3.5 : 1, as well as a significant degree of involuntary unemployment and a pool of discouraged workers. In contrast to the rationed formal sector, the informal sector is competitive, and is estimated to constitute between 19% and 24% of the labor force.
An additional segmentation has been identified between the unionized and non-unionized labor market. 19 Again, the evidence points to the existence of more sticky non-clearing wages in the unionized sector, and substantial wage differentials between unionized and non-unionized workers. The net import of this evidence is that the labor market has a three-tier structure, from unionized formal, to non-unionized formal, to informal. 20 In this the South African labor market is not unusual. What is unusual is the strength of the implied impact, with levels of wage differentials, unemployment impacts and resultant income inequalities that are high. In order for the labor market segmentation to be the cause of such strong differentials, the strength of the market segmentation would have to be unusually severe. It is worth noting that there does exist countervailing evidence against this inference. A number of studies utilizing panel data have now highlighted that there exists a high degree of churning in the South African labor market, such that the labor market status of individuals changes with relatively high frequency and probability. 21 The implication is that the market segmentation that has come to emphasized by the literature, may be a less binding constraint on finding employment than is often argued.
Nonetheless, the evidence does highlight the existence and impact of labor market rigidities both within the formal sector, and between the formal and informal sectors, and as such serves to identify one potential source of the failure of labor market clearing. Specifically, the evidence is consistent with the presence of rigidities in real wages, that prevent labor market clearing. The most immediate policy responses to follow would be to lower the rigidity of wages that serve to contribute to the market segmentation, and to reduce any information asymmetries that may contribute to the segmentation.
Participation Costs
Participation costs of workers in labor markets has also received considerable attention in the literature, with mixed results.
The studies fall into two broad categories. The first is concerned with the opportunity cost of labor market entry. The second category has focussed on the search costs associated with labor market participation.
Amongst studies concerned with the opportunity cost of labor market entry, one set of authors has been concerned with the impact, if any, of reservation wages on employment. 22 The findings of virtually all of these papers has been that reservation wages either are not a significant constraint on labor market participation, or that the findings are inconclusive. The inference from these studies is that the failure of the wage to adjust to market clearing levels, does not stem from supply-side rigidities that would prevent wages from falling -instead, workers would be prepared to accept lower wages in exchange for employment.
There is countervailing evidence in the literature, however. A series of studies has explored the impact of a specific welfare policy intervention, the social pension. Here the finding is that the introduction of the pension has lowered labor force participation (thus effectively raising the reservation wage). 23 These findings are difficult to reconcile with the evidence suggesting that there is no reservation wage constraint, since labor market participants are unwilling to enter the market at prevailing wages (given the presence of the pension), let alone at lower wages that would serve to expand the demand for labor.
Findings on the impact of the social pension do not uniformly suggest that the pension has raised labor market rigidities, however. A further set of studies has found instead that the introduction of the social pension has facilitated labor force participation, albeit indirectly, by facilitating migration and hence implicitly access to formal urban labor markets. 24 In this instance therefore, the pension has enabled labor market participants to overcome participation costs in the market.
The evidence from these studies carries two quite distinct implications: the studies that find that there is no reservation wage constraint, suggest that the responsiveness of labor supply to changes to the real wage (ε S NW ) is (relatively) high. Since labor supply is not held to be constrained by the wage, any change in the real wage must elicit a (strong) labor supply response. If correct, from the results of equations (10) and (11), it also follows that the elasticity of employment with respect to output (η NY ) should be high, while the elasticity of the real wage with respect to output (η W Y ) should be low. Thus under Cobb-Douglas technology, for the 0.8 ≤ ε lies in the 0.7 ≤ η NY ≤ 0.8 range, while the elasticity of the wage with respect to output lies in the range of 0.7 ≤ η W Y ≤ 0.8. Symmetrically and in contrast, to the extent that the finding that the pension has lowered labor force participation is associated with a lower responsiveness to the real wage (such that reservation wages do become a constraint), this implies that in the South African labor market the low ε S NW is also associated with a low elasticity of employment with respect to output (η NY ), and a high elasticity of the real wage with respect to output (η W Y ). Thus under Cobb-Douglas technology, for a range of 0.1 ≤ ε S NW ≤ 0.2 for the labor supply with respect to the wage elasticity, and for a share of capital in value added given by 0.3 ≤ α ≤ 0.4, the implied elasticity of employment with respect to output lies in the 0.1 ≤ η NY ≤ 0.2 range, while the elasticity of the wage with respect to output lies in the range of 0.93 ≤ η W Y ≤ 0.97.
The second set of studies concerned with participation costs in the labor market, has focussed on the search costs associated with finding employment.
A number of studies have pointed out that the probability of finding employment is differentiated across rural and urban job seekers, is affected by the extent of poverty experienced by the job seeker, and the ease of access to transport. 25 In related vein, a number of studies have suggested that the "degree" of labor force attachment also varies across rural and urban labor force participants, in the presence of high and low unemployment rates, and in the level of income from either work or remittances of households of which potential labor suppliers are members. 26 Location (rural vs. urban), demographic characteristics and structure (male/female composition, presence or not of secondary education, number of pensioners present) of households have also been identified as determinants of search costs in labor markets. 27 Finally, insider-outsider labor market structures have also been identified as contributing to the cost of job search, since networks have been found to be important determinants of the probability of finding employment. 28 The search cost models do not necessarily reflect directly on the elasticity parameters of the theoretical model we have presented. To the extent that they do, they suggest that the wage elasticity of employment (ε S NW ) is low, and hence that the labor market has a low elasticity of employment with respect to output (η NY ), and a high elasticity of the real wage with respect to output (η W Y ). However, an alternative reading of this evidence is that the high search costs reflect on the structural determinants of labor supply (Ψ), without necessarily influencing the elasticity of labor supply to the real wage directly.
It is important to note that the two broad positions that have emerged in the literature carry distinct policy implications. If ε S NW is found to be high (no reservation wage constraints apply) it also follows that employment responses to output growth will be high. Employment creation will thus usefully be achieved through the pursuit of policies designed to raise output growth. Conversely, if ε S NW is found to be low (reservation wage constraints do apply) it also follows that employment responses to output growth will be low, and wages rise steeply in response to output growth. Employment creation will thus usefully be achieved through the pursuit of policies designed to lower real wages.
Skills Mismatches
A relatively consistent body of evidence has pointed to the importance of skills and education to labor market outcomes in South Africa. What is more, this body of evidence is relatively consistent across studies.
First, the estimation results report that rising education levels increase the probability of employment, of labor market participation and job search, as well as the probability of migration (from rural areas to urban job centers). 29 The impact of education has however been associated with a strong non-linearityit emerges with consistent statistical and economic significance only once secondary school matriculation or 25 See Kingdon and Knight (2006a) . 26 See for instance Wittenberg (1999 Wittenberg ( , 2002 and Dinkelman and Pirouz (2002) . 27 See Bhorat and and Chichello et al (2005) . 28 See Wittenberg (1999 , 2002 and Leibbrandt et al (2001) . 29 See for instance Kingdon and Knight (2007) , Bhorat and Leibbrandt (2001) , and Klasen and Woolard (2005).
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better still, tertiary level training has been attained. 30 Second, labor demand has been argued to have shifted increasingly to greater skills intensity within each economic sector, and also toward sectors that have a greater skills intensity in terms of their employment structure. 31 The evidence thus highlights the significance of labor market rigidities in terms of an inadequate education system that does not provide suitable skills and/or signalling capabilities for labor market participants. The result is a diminished probability of the labor market clearing, since given the wage rigidities in the labor market, the skills or signalling capacities of labor market participants are simply inadequate. Notable in these results is the implication that labor is mispriced in the South African labor market, with labor productivity proving simply inadequate at prevailing wage rates to render hiring rational. What is more, the presence of the non-linearity in the association between education and employment, which occurs at the high level of post-secondary school education, suggests that this constraint is significant.
Labor Demand Questions
Under the demand side of the labor market, we focus on two broad sets of studies. The first set has been concerned with how responsive employment has been to changes in the real wage. The second has generated evidence on the employment response to growth. Both shed further light on the source of labor market rigidities.
Wage Elasticity
The most obvious response to the high and persistent levels of unemployment in South Africa would be to suggest that the price of labor has to fall in order to clear the labor market.
That labor mispricing is possibly the single most significant candidate for labor market conditions in South Africa is supported by a range of evidence. In Figure 4 we report employment trends and real remuneration per employee in the Gold and Uranium Mining sector over the course of the last three decades of the twentieth century. What is striking about the evidence is that the significant increase in real labor cost since the beginning of the 1980s, has coincided with a significant process of labor shedding by the sector also. Periods of labor cost moderation, or declines in real labor costs over this period by contrast have seen growth in employment in the sector. Results for other mining sectors are symmetrical. 32 Similar conclusions follow for the manufacturing sector. Figure 5 reports employment and real unit labor cost for South African manufacturing. Once again, the striking feature of the evidence is that the upturn in real unit labor cost in the sector since the early 1990s, is associated with a process of steady and systematic labor shedding by the sector.
The point is further reinforced by the fact that employment growth in South African manufacturing has been significant only in sectors in which growth in real labor remuneration has been highly correlated with labor productivity growth. The lower the correlation between labor productivity growth and the growth in real labor remuneration, the lower has been the growth in employment. 33 Figure 6 illustrates the result. Yet despite its first order theoretical significance, and despite its prima facie empirical plausibility as a source of labor market disequilibrium, wage moderation as a means of job creation, has not received much attention in the South African debate.
The resistance to the use of moderating labor costs as a means of employment creation has taken a number 30 See Wittenberg (1999 Wittenberg ( , 2002 , Dinkelman and Pirouz (2002) and Lam et al (2011) . 31 See for instance Bhorat and Hodge (1999), Banerjee et al (2008) and Rodrik (2008) . 32 See the full discussion in Fedderke and Pirouz (2002) . It should be noted that in a number of contributions to the literature the computation of real labor costs has been arrived at by means of deflating labor remuneration by the consumer price index. This is valid for considerations of labor supply, not for labor demand. For labor demand, computation of real labor cost has to arrived at by means of deflation by the sectoral GDP deflator, in the absence of more micro-level data. Time trends in real labor costs differ markedly depending on which deflator is employed. 33 See the more complete analysis in Fedderke and Mariotti (2002 of forms. 34 The most common has been to argue that estimates of the wage elasticity of employment 35 implies that labor demand is inelastic in labor cost: the most generally quoted elasticity being -0.7.
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Yet this argument ignores the fact that the quoted estimate is an average, with some sectors reported with considerably lower elasticities (mining at -0.15), but also sectors with considerably higher elasticities (services at -0.95 and manufacturing at -1.0). Tellingly, the high elasticities are reported for those sectors that section 2 has identified as being the biggest contributors to employment in the South African economy.
The argument also simply avoids the existence of a wider range of evidence beyond the original study quoted. Some studies have reported elasticities that match -0.7 fairly closely: for Gold and Uranium mining there is an estimated elasticity of -0.69; 37 an estimate of -0.6 for manufacturing; 38 and a range of -0.4 to -0.8 for a cluster of sectors including agriculture, electricity and gas, financial services and manufacturing. 39 There are some estimates that are lower: an aggregate elasticity estimate of -0.5; 40 for manufacturing at 34 Ignoring the fact that many studies simply do not consider it at all. 35 By way of caveat on this section, we note that, the studies that have provided evidence on wage elasticity, have not been explicitly constructed in order to estimate the wage elasticity of labor demand. Generally, the elasticities quoted above arise from estimations concerned with questions not immediately related to labor demand, but which generate an indication of the responsiveness of employment to changes in real labor cost. However, the consequence is that what is being reported in virtually all instances, are estimates of an employment, rather than a labor demand elasticity. In effect, it is the responsiveness of the labor market equilibrium to changes in the real cost of labor that is being reported, without fully identifying labor demand and labor supply shifts in the process. 36 The elasticity is the average reported by Fallon and Lucas (1998) for all sectors in South Africa. However, it should be noted that they report a range of elasticity values: -1.0 for manufacturing; -0.95 for services; -0.15 for mining. See also Heintz and Bowles (1996) . 37 -0.5 to -0.55; 41 for coal mining at -0.44; 42 and for transport and general government at -0.15. 43 However, there are also estimates that are considerably higher: above all for unskilled labor at -2.23; for mining at -2.20; wholesale and retail trade at -1.28; community services at -1.05; domestic household services at -1.03; construction at -0.97; and electricity gas and water at -0.77; 44 and for diamond mining at -1.45.
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At the very least therefore, the potential responsiveness of employment to wage moderation may be higher than is implied by the conventionally quoted elasticity -particularly in sectors that are conventionally large employers (services, manufacturing), and in labor categories that are particularly critical in poverty terms (unskilled labor). At the very least, however, the frequent failure to properly and fully control for the impact of labor pricing in labor market studies, is impossible to justify, either analytically, or in terms of its policy relevance.
Taking these elasticity values at face value, the two broad sets of findings of low versus high wage elasticities, carry implications for the structure of production in South Africa. We noted in connection with equation (12) , that low real wage demand elasticities for labor would imply a low capital and/or technology intensity of production in South Africa. Conversely, high demand elasticities of labor with respect to the real wage would imply a high capital and/or technology intensity of production in South Africa. Empirically, of the two, the evidence favours capital intensity. Table 4 reports an index of capital intensity in aggregate production for a sample of 66 developing middle income and transition countries, for the 1970-2000 period. As is clear from the data, capital intensity in South Africa is amongst the highest in the sample. 46 Empirical evidence also favours a relatively high technology intensity. This is supported by findings of a strong impact of technology on warranted wage rates for South African manufacturing, 47 evidence that South African manufacturing was sufficiently close to the international technology frontier to not experience significant negative impacts from trade liberalization. 48 While internationally in absolute terms, South Africa lags in R&D expenditure, its ratio of R&D expenditure to GDP is at least comparable to countries such as Turkey, Chile, Argentina and Malaysia (though it lags its East Asian comparators) -see Table 5 .
Further evidence of the importance of labor prices to South African labor market outcomes has emerged from studies exploring the impact of trade liberalization on the labor market, using panel data from the manufacturing sector. 49 For these empirical investigations, the relative price of capital to labor is found to have an elasticity of 1.97. Moreover, the full impact of demand-side factors on labor, including the impact of globalization and trade liberalization, is found to have mandated an increase in real wages of on average 0.5% per annum over the last three decades of the twentieth century. Since in fact real wages have increased by 1% per annum, the implication is of a significant degree of mispricing emerging in the labor market, consistent with the poor capacity of the market to generate employment. That technological change over the same period has proved to be significantly labor saving, further exacerbates the negative impact on employment prospects of the mispricing of labor inputs. The implication of these findings is thus that trade liberalization has not proved harmful for employment in South Africa. This finding is further confirmed by Aghion et al (2011) , who find that trade liberalization has both a direct and in indirect positive stimulatory impact on productivity growth in South Africa, particularly in the presence of significant levels of pricing power (as applies in South Africa).
Finally, subject to the important caveat that the South African elasticities cannot strictly be isolated as demand elasticities, placing the South African wage elasticities into a wider international perspective, is also instructive. Amongst international estimates of wage elasticities, the South African estimates rank amongst 50 While for British manufacturing short run estimates range between -0.45 and -0.53, the full range of elasticity estimates covers -0.15 to -0.75 (and as high as -0.93) for manufacturing, and -1.0 to -1.4 for Coal mining in the UK. 51 It is noteworthy that many of the South African elasticity estimates are either considerably higher than the US estimates, or at the upper end of the distribution of elasticity estimates for the UK -suggesting that South African labor markets are at least as responsive to price as important international comparators.
The implication is immediate: the real cost of labor has plausibly been significantly associated with the inability of the sectors of the economy that have been traditionally associated with formal sector employment to grow absolute levels of employment positively, let alone to keep pace with the growth in the South African population. In short: the price of labor is simply too high at prevailing productivity levels for full employment to be feasible in South Africa.
Output Elasticity
A further consideration arising from labor demand, is the responsiveness of employment trends to output growth.
Again, the literature has generated a range of estimates of output elasticities of employment, ranging from negative (or at best 0) to >1.
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In a study concerned explicitly with the short-run, and the employment response to the output gap over the 1971-2005 period in particular, the finding has been of an elasticity with respect to output for the aggregate economy of 0.16-0.77. Again this evidence can be contextualized by reference to the theoretical framework presented in section 3. Studies reporting a low employment response to output, by implication are suggesting that the elasticity of labor supply with respect to the wage (ε S NW ) is also low -in effect that reservation wages do play a significant role in South Africa. Moreover, since the elasticity of labor supply with respect to the wage (ε S NW ) is implied to be low, the implication is also that the elasticity of the real wage with respect to output must be high. Thus for an η NY = 0.1, the implied value of ε S NW = 0.1 for all plausible values of α, and hence the implied value of η NW ≈ 1, suggesting that each percent increase in output is associated with a 50 See Deere et al (1995) for estimates ranging between -0.1 and -0.2, and Card and Krueger (1994) and (1995) for the conclusion that minimum wage legislation had no effect on New Jersey fast food employment. Note however the challenge to the Card and Krueger findings by Neumark and Washer (2000) (who do find an impact on employment due to the minimum wage) and the rejoinder by Card and Krueger (2000) . 51 See Hamermesh (199: 94-105). 52 As in the instance of the wage elasticity, again the studies that have generated employment sensitivities to changes in output, are not principally designed to generate an explicit and properly identified output elasticity of labor demand. Instead, they generate estimates of the employment responsiveness to output as a by-product. As such, again the elasticities are employment elasticities that capture the net demand and supply response in the labor market, rather than a demand elasticity properly specified, and need to be treated with caution as a result.
53 See Marinkov and Geldenhuis (2007 
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percent increase in the real wage. Hence, the most immediate policy response for employment creation has to be real wage moderation as a means of rendering labor more competitive in production. By contrast, where the employment response to output is strong, the implication is that the elasticity of labor supply with respect to the wage (ε S NW ) is also high, such that reservation wages do not play a significant role in South Africa. Moreover, since the elasticity of labor supply with respect to the wage (ε S NW ) is implied to be high, the implication is also that the elasticity of the real wage with respect to output must be relatively low. Thus for an η NY = 1.0, the implied value of ε S NW covers the range 1.4-2.0 for all plausible values of α, and hence the implied value of η NW covers the range 0.5-0.7, suggesting that each percent increase in output is associated with considerably less than a percentage increase in the real wage. Hence, the most immediate policy response is to focus on output growth, in order to raise the growth of output, hence generating employment growth given relatively moderate growth in real wages.
Conclusions and Evaluation
The evidence reviewed in this paper suggests that the South African labor market is subject to multiple rigidities.
Real labor costs do not adjust appropriately to adverse unemployment conditions and strong job-losses in the economy. Small shocks to the economy trigger very strong changes in the level of employment.
The source of the underlying rigidities has been traced to conditions in the labor market, as well as to the output markets of South Africa.
Labor supply in South Africa faces market segmentation, insider-outsider problems, the possible existence of high reservation wages, and possible skills mismatch problems. Labor demand, despite possibly responding strongly to lower labor costs, has not faced conditions of declining real unit labor costs. And while possibly responding strongly to output growth, economic growth in South Africa has also not been high and sustained enough for substantial job creation to have significantly improved labor market conditions. Pricing power in output markets has further contributed to labor market rigidities.
Use of the theoretical framework provided by section 3, provides useful structure to the interpretation of the accumulated evidence on the South African labor market. It makes clear that the various elasticities that are often considered singly, and in isolation from one another, in fact are interdependent. Any inference drawn on any one of the elasticities therefore carries implications for the remainder of the parameters crucial for an understanding of the functioning of the South African labor market.
In broad terms, consideration of the accumulated South African evidence suggests that studies fall into two broad clusters:
• Class 1: Those that find high labor supply elasticities to changes in the real wage (ε S NW ), high employment elasticities to economic growth (η NY ), and low wage elasticities to economic growth (η W Y ).
• Class 2: Those that find low labor supply elasticities to changes in the real wage (ε S NW ), low employment elasticities to economic growth (η NY ), and high wage elasticities to economic growth (η W Y ).
Of the two sets of finding, the fact that employment responded positively to the period of growth recovery during the 2000s, as well as strongly to the economic downturn post 2008, suggests that the Class 1 studies conform to the most recent labor market experience most closely.
But independently of which is more likely to be empirically correct, note that the two sets of studies carry quite distinct policy implications. Class 1 studies suggest that since employment responds strongly to economic growth, growth does not generate strong wage pressure, while labor supply responds strongly to whatever wage increases do emerge, the most obvious policy intervention in addressing unemployment in South Africa should be a focus on growth policy. By contrast, Class 2 studies, by suggesting that employment does not respond significantly to economic growth, while economic growth generates upward pressure on real wage costs without much of a labor supply response, have as a policy recourse only the possibility of moderating or lowering the real wage.
Independently of which set of findings is correct, this makes it easier to understand why unemployment has been so resistant to change in South Africa. Policy has focussed neither on economic growth, nor on real wage cost reduction in South Africa. 58 Either of the two classes of labor market studies would therefore have to predict that employment creation would be moderate at best, and most likely insignificant.
Finally, despite the fact that a considerable amount of work has accumulated on the South African labor market, in the face of the two empirical observations with which this study began, of dramatic job losses in the face of mild shocks and of continuing increases in real unit labor costs even in the face of labor market disequilibrium, what is surprising is that there is virtually no attention paid to the question of why these outcomes emerge. This study has provided one interpretation by placing existing knowledge into a unifying theoretical framework. But there is clearly much scope for a sustained research effort to address the pressing empirical requirement to isolate the sources of the rigidities that prevent prices from clearing the market. 58 Instead, concern has centered on labor market regulation, short run stabilization policy, and expansion of the welfare system to address poverty and income inequality. Laudable all, but ineffectual as a means of addressing labor maket rigidity.
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We provide the derivations of (5), (6) and (7) .
Directly from equation (4) Given F N = W , equation (7) follows.
